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aUNCIS IM Bom TUSUB OIDBE C0MD1TI0N8 OF UTPOKUiBSU AMO IN COmBCTIOH 
Hin AGI 

Podrushnyak, E. P. and B. 1. Sualov 

la tha precaaa of phylogaaaala bona tiaaua la fomad as a protactlva 
adaptation which oppoooa tha factora of gravitation and praaaura [3]. It 
la natural that aowsMat In tha atructura of tha bona can ba dlatlngulahad 
In hypokinaala. Tha affaet of hypoklnaala on tha bona atructura can ba In- 
waatlgatad not only In oxtrona altuationa, fixation of tha poaltlon of tha 
body and atrlet bod conflnanant, ate., but also In tha procaaa of hunan 
axistanca. It Is a wall-known fact that nuscular activity dacraaaas aona- 
what with aga and that thla davalopa condltlona of hypodynamia. Tharaforo, 
ragardlaaa of how tha hypoklnaala condltlona dovolop. In tha final analyala 
It aaana that tha sama problan nuat ba aolvad, namaly how tha bona tiaaua 
raalata changaa in factora in tha axtamal anwlronnant. 

Raaaarch Mathodology 

Ha us ad two nathods of studying bona tissua: X-ray nicrographs and 

X-ray structural analysis. 

Ha usad tha X-ray nlcrograph nothod to study tha optical donslty (dagraa) 
of tha blaekanlng of X-ray photographs nada of flva bonas In nina young 
paopla agad 24 to 29. Maasuranants wara nada bafora and aftar hypoklnaala 
(strict bad conflnanant for 16-37 days). Tha optical danalty of tha X-ray 
fllns was studlad by photonatry, and tha photonatrlc rasults wara autonatleally 
racordad In tha fom of curvaa. Comparison of tha optical density of tha 
roantganograns of the bona tissue up to tha hypoklnaala condition and aftar 
It can ba nada according to tha relative concentration of bone aubatanca 
under these conditions. 
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TIm thMMtical basis of tbs Mthod of X-rar Bicrogrs^ follevs tha law 
of ioCanalficatioft of X-raja [6]. 

Tha X-ray stmetaral aaalysls waChod waa oaad to iawaatltata tba bona 
tiaaua of 25 eadawara of practically haaltby iadiTiduala who diad frow war- 
ioua iajarias: thair agaa raa frow 18 to 70. 

Tha aaaaaca of X-riqr crystal aaalyais [1, 2] coasista of atudyiag the 
atnictvra of tha cryatalliaa wattar with tha aid of X-ray intarfaranca. 

In tha axparlwaatatioB wa vaad woaochrowatic X-ray radiatioa of coppar 
by adaptiag a nickal filtar. Wa atadiad araas of bona tisaoa of 
3 X 5 X 30 aw, ramoTod frow tha cortical layer of tha diaphyaia of fawara. 

Tha boaa tiaaua raaaarch was coaductad with a UlS-SO-lM X-ray apparatus 
with a 6118-4 goaiowetric appliaaca oa which tha boaa araa was placad with 
raapaet to tha aarrow X-ray beaw. Tha wariasiw iatarfaraaca was autowatically 
racordad oa graph paper with aa autowatic raeordiag potaatiowatar. 

Raaaarch Saaults 

It waa fouad, as a result of tha X-ray aicrograph research, that uadar 
coaditioas of hypokiaasia (strict bad coafiaawaat) for 16-37 days, a drop ia 
tha daaaity of the boaa substaace la the five botias occurred in sowe of the 
subjects whila, on the other hand, it increased in tha other subjects. 

In analysing tha X-ray fllaa it was aran possible to Tisually diacam 
that in indiwiduala with a high initial density (up to tha condition of hypo- 
kinesia) , tha concentration of bona wattar was obviously reduced after hypo- 
kinesia; tha degree of reduction increased over tha period of observation; 
the picture of the bone natris becaae thin and rarefied, an expansion of 
cavities batwaan bone structures could be seen, and consequently all of the 
sywptoao and properties of osteoporoais were observed. 
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Ott th« otbar hand, In aubjaets vith a ralatlvaljr low laitlal beaa dan- 
alcy, tha ceneantratloa of bona nattar Ineroaaad In aaaoclatlon with coanlnn- 
clon of tha bona natrln and a raduetlon in opanlnga batwaan bona atrnetnraa. 

lha aana ragularlty appaarad la tha photonatty of tha X-ray filna of tha 
flwa bonaa. If tha naxinal danaity of tha bona tlaaua at tha atart of tha 
raaaardi la aoan aubjaeta la takaa to ba 100 unlta, tha nlnlnal Initial dan- 
aity In otbar aiAJaeta eorraoponda to 72.5-82.5 auch unlta. 

In aahjaeta with a high initial bona danaity (cloaa to 100 unlta) a raduc- 
tloa waa obaarwad aftar 16 daya to 80-85 unlta; aftar 37 days of raaaareh tha 
danaity droppad to 70.5-80.0 units. At tha tana tint, In Indlviduala with an 
Initial bona tlaaua danaity of 72.5-82.5 unlta, tha coneontratlon of bona 
nattar Incraasad to 90 unlta aftar 16 days undar conditlona of hypokinaala, 
and raachad 90-95 units In 37 days. Tharafora In aubjaeta with a high ini- 
tial bona dannlty, a raduetlon In tha eoneantratlon of bona nattar waa ob- 
sarwad, avaraglng 20-25Z, during tha parlod of observation (37 days). Bono 
nattar danaity In a low initial eoneantratlon Ineraaaad an avaraga of 20Z. 

Thus the raaetion to tha state of hypoklnaala la not unlfom in different 
indlviduala, and is quite often dlraetly revaraed. 

Now It is naeassary to say sons thing about tha naehanisn of developnant 
of this raaatlon of an organlan on the state of bona tisaua under conditions 
of hypokinesia. Obviously further raaaareh in this direction will aid In 
axplalnlag tha asaantlal points of this phanoaenon. 

Tha research conducted astabllahad that pronounced oataoporools of tha 
bona tlaaua can ba found aftar a ralatlvaly abort parlod of tlaw undar condi- 
tions of hypoklnaala In praetleally healthy young Individuals, although it 
usually develops only as a function of ago. In tha past it has bean stated 
In tha litoratura that osteoporosis begins in old age, and thus up to now 
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it had not boon dotonlMd wbothor thorn voo a ehaaga in tha aubnicrooeopic 
atraetora of tha bona, aopacially its ezyatallino eonponant-— hydroxrapatita 
(3, 6], and tha eoneantration and otruetnm of tha crystals which tangibly 
datamino tha strangth of tha boos. Ha usad tha X-ray stmctnral analysis 
nsthod to solwn this problao. 

Tbs rasnlts of tha X-ray stmctnral analysis prodncad throa intar faronco 
naxina. Tha first nssinoo was obsarwad at an angla of 26*, tha second at 32* 
and tha third at nearly 40*. Tha cloarsat was tha first peak racordad, corres- 
ponding to a 26* angle, other recorded peaks being blurry (ahown indistinctly). 
This typo of X-ray crystallograph is typical of bona hydroi^apatita, accord- 
ing to data in the literature [6]. 

Sons dlffarancas in the intensity of inter ferunca naxina and their ax- 
pressior «xe danonstratad whan the roantganograno (cryotallograns) of hydorxy- 
apatlta fron individuals of dlffarant ages era coopered. This established 
tha fact that tha intensity of Intarfarenca naxina increases sonewhat to 
tha age of 20-25. At thia age there nost often appear abrupt, high peaks In 
the X-ray crystallograns, and fron 25 to 60 the intensity of the interference 
naxina renaino alnoat constant. A reduction in the intensity of interference 
naxina appears in paople over 60. 

An analysis of the X-ray crystallograns obtained showed that tha dinen- 
slons of the hydroxyapatite crystals changa little with age. 

Thus it was established that tha stabilisation of the crystalline stme- 
ture of the hydroxyapatite, especially the fomatlon of its crystals, is 
finished by the age of 20-25. Fron 25 to 60 the crystal lattice renalns in 
a stable condition, but according to the X-ray structural analysis a 
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radttctiiai In thn hydroxynpatltn dnnaltj la raeordad, which la coafinad by 
a cadaetiaa in tha intanalty of tha intarfaranea aasiM. 

In eenelnnion it ia nacaaaary to atato that tha bona tiaaoa, a 
hi^ly dynaaic atructura, can ehanga not only with ago, <but alao in a 
ralatiwaly abort pariod of tina. A ehanga in body pooition (atato of hypo- 
kinoaia) with raapoct to tha gravitational fiald loada to oaaantial diamp- 
tion la bona (daaaity) atructura. Thaaa ehangaa in tha bona tiaaua of dif- 
faiant iadlviduala ara not unifom. Tha raaction of tha bona tiaaua to tha 
eonditiona of hypodynania la inadaquato (contrary) . It ia obviouo that thaaa 
eonelnaiona ahould bo takan into conaidaration with raapact to paoplo Intandad 
for work aaaociatad with tha condition of hypokinoaia. 

Rafaraacaa 
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